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Abstract:   
Rural-urban migration has become a major feature of the Chinese economy since the 
mid-1990s. Due to institutional arrangements and economic and cultural factors, 
massive labor migration has resulted in a large left-behind population consisting of 
children, non-elderly married women, and the elderly. This paper examines the 
impacts of labor migration on time use patterns of the left-behind elderly people and 
children in rural China, using data derived from the China’s health and Nutrition 
Health Survey (CHNS) for the period between 1997 and 2006. The results show that 
the migration of household members increases the time spent on farm work and 
domestic work for the left-behind elderly, and the migration of parents increases the 
time spent on farm work and domestic work for the left-behind children. Importantly, 
migration has striking gender differentiated impacts with the increase in work time 
being greater for elderly women and girls than elderly men and boys.    These results 
have important policy implications. 
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1.  Introduction 
  Migration within developing countries is often temporary, circular and/or 
flexible in which only some household members participate, resulting in divided 
households and family members being left-behind (Whitehead and Hashim 2005). 
While the impact of remittances on migrants’ home communities have been 
documented extensively (Adams and Page 2005; Liu and Reilly 2004; Niimi, Pham 
and Reilly 2009; Gupta, Pattillo and Wagh 2009), the influence of migration on 
non-income dimensions of well-being of the left-behind population has received less 
attention (Nguyen, Yeoh and Toyota 2006; Yeoh and Lam 2007).     
  China’s dual transition from a collective/planned to a private/market economy, 
initiated in 1978, has more recently been marked by reduced state control over labour 
mobility resulting in a dramatic increase in internal migration from rural to urban 
areas.
1  The stock of migrants has increased from about 30 million in the late 1980s, 
to between 150 and 180 million for recent years (Fan 2009; Liang and Zhongdon 
2004). Migration remains temporary due to institutional arrangements related to the 
residential registration system (hukou) and land user rights, as well as various other 
economic and cultural factors, resulting in a large left-behind population consisting of 
children, non-elderly married women, and the elderly. Indicative of the size of the 
left-behind population, almost 59 million children under the age of 18 years – 28 per 
cent of rural children – are left behind, living with only one parent (mostly mothers), 
grandparents or relatives (All China Women’s Federation 2008).   
  While migration has raised consumption and reduced poverty (Du et al 2005;  
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Zhu and Luo 2008), changes in other indicators yield mixed conclusions about the 
impact of migration on the well-being of the left-behind population. For example, 
compared to elderly with children in the village, left-behind elderly are reported to 
experience greater emotional distress (Du et al 2004), yet other studies report lower 
levels of depression (Guo et al 2009), or no differences in overall life satisfaction of 
the two groups of elderly (Ma and Zhou 2009). Left-behind children, compared to 
children living with their parents, are reported to experience greater psychological 
issues (Biao 2007), whereas, another study finds no difference in educational 
attainment (Chen et al 2009).   
  This paper examines the impact of migration on the time allocation patterns of 
the left-behind elderly and children in rural China during the period 1997 to 2006. 
Based on data from the China Health and Nutrition Survey, the analysis focuses upon 
time use of the elderly (defined as people greater than 50 years of age) in three work 
activities (off-farm work, farm work and domestic work) and for children aged 7 to 14 
years of age in two work activities (farm work and domestic work).
2   
  Time use is increasingly recognized in the literature as a factor influencing 
well-being (Hamermesh and Pfann 2005; Blackden and Wodon 2006; Esquivel et al 
2008). Time use not only provides a more comprehensive measure of work than 
participation, but it also can capture time allocated to domestic and farm work, two 
categories of work often neglected by labour force participation survey data. Time 
allocated to domestic and farm work directly affects the well-being of household 
members through the goods and services provided, including care for children and the  
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elderly, and is particularly valuable in developing countries where fewer goods and 
services are obtained in the market due to lack of income or availability.   
  Changes in time allocation may have mixed implications for well-being. An 
increase in time allocated to work increases goods and services available to the family 
but the impact on an individual household member’s well-being depends upon the 
distribution of these goods and services and also, whether the concomitant reduction 
in leisure, socialization and personal care time, negatively impacts health status. In 
addition, for a given amount of total time worked, a change in time allocation from 
one category of work to another, such as from unpaid household farm work to wage 
work in the off-farm sector, may affect well-being if, for example, the access to cash 
earnings increases influence over household decisions improving their own 
well-being, as well as their children’s well-being (MacPhail and Dong 2007; Song 
2008).   
    This paper makes four main contributions to the literature. First, this study of 
the impact of migration on time use complements studies of the well-being of the 
left-behind elderly and children in rural China which have used other indicators of 
well-being. Second, the paper provides direct evidence of the impact of migration on 
the elderly and children, two population groups for which limited empirical research 
exists in rural China. While time allocation studies have examined how the presence 
of elderly in the household affects the time allocation of the working age population 
(Chang et al 2011; de Brauw and Giles 2008), they have not provided direct estimates 
of the impact of migration on the time of the elderly. With respect to the second  
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population group, namely children, as far as we are aware, the impact of migration on 
the time allocation patterns of left-behind children in rural China has not been 
documented. Third, since this paper examines the impact of migration on time use in 
three work categories – off-farm, farm and domestic - for the two population groups, 
it extends the work of Pang et al (2004) which has focused on time allocation patterns 
of the elderly in the farm and off-farm sectors only. Finally, the paper adds to the 
general literature on intrahousehold time allocation in developing countries by 
shedding light on the gendered and generational household division of labour and how 
these may be modified by migration. 
 
2.    A conceptual framework for migration and time use in rural China 
2.1    Literature on time use patterns in rural China 
  Studies on time use patterns of rural households in developing countries note a 
remarkable division of labor based on gender and age (Mueller 1984; Jacoby 1993; 
Skoufias 1993). The gendered division of labour within the household in rural China 
is captured by a female-inside/ male-outside dichotomy (Yu and Chau 1997; Entwisle 
and Henderson 2000) in which appropriate roles for women are those which support 
the family and take place inside the household, and appropriate roles for men are 
those which provide for the family through activities outside of the household. For 
instance, studies show that women provide substantially more time than men to 
domestic activities (Chen 2005: Figure 2) and are less likely to be involved in local 
off-farm work than men (Knight and Song 2003: Table 8; Chang et al 2011: Table 2;  
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Xia and Simmons 2004: Table 6).   
  Only limited information on the time allocation patterns of children exists. 
Since it is illegal for children less than 16 years of age to work, official surveys do not 
collect data on participation of children. Nonetheless, children are involved in 
involved in farm work (Parish and Whyte 1978, cited in Pang el al 2004) and waged 
work (US 2009; US Department of Labor
3; China Labour Bulletin
4; and see 
Nieuwenhuys 1994 more generally for child labour in developing countries). Children 
who have migrated with their parents to cities in China are reported to have a 
participation rate of 10 percent and girls aged 12-15 years have substantially higher 
participation rates than boys (Liang, Guo and Duan 2008).   
  An intergenerational division of labour also exists in rural China with older 
household members, compared to younger members, providing fewer hours of work 
and also working in different work categories. For farm work, participation rates peak 
for men and women, respectively, in the 46-55 age group and 36-45 age group (de 
Brauw et al 2008: Table 3); for off-farm work, participation rates for men and women 
are highest for the age groups, respectively, 21 to 25 years and 16 to 20 years (Zhang 
et al 2004: Table 2). In households with preschool children, there is a common pattern 
of division of labor between the elderly woman and the daughter-in-law, with the 
latter working outside of the house (undertaking farm work, off-farm work, and 
self-employment activities) and the former working inside the house (Chen 2004).   
  Migration may alter the gender and intergenerational divisions and thereby, 
affect time use patterns because households become split between the rural and urban  
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areas (Fan and Wang 2008; Fan 2009)
5  and the boundary between the inside and 
outside is modified (Jacka 1997). Specifically, there may be a change in the gendered 
division of labour as women take up farm work or there may be a change in the 
intergenerational division of labour as the elderly provide more domestic work and 
care for children, whose parent or parents have migrated. For non-elderly women, 
empirically, migration has led to an increase in the total work time, due to a 
combination of increased time to farm work and domestic work and decreased time to 
off-farm work (Chang et al 2011: Table 8). While there is limited evidence of the 
impact of migration on the time allocation of the elderly, one study finds that after 
controlling for whether the elderly live with their married sons and health status of the 
elderly, then the migration status is not a statistically significant determinant of either 
participation or hours in farm work and off-farm work (Pang et al 2004).   
 
2.2 Hypotheses on migration and time use in rural China 
The analysis of time allocation patterns of children and the elderly in off-farm, 
farm, and domestic work in rural China is guided by a theory of a multi-person 
agricultural household model (Mueller 1984; Strauss 1986; Jacoby 1993, and Apps 
2003). We take into account two important institutional features of rural economies in 
developing countries. First, the market for agricultural labour in developing rural 
economies is not extensive and farm households display high levels of labour 
self-sufficiency (De Janvry et al. 1991).
6  Second, market substitutes for domestic 
goods and services, including domestic services are not well-developed (Ilahi and  
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Grimard 2000) and thus, rural households rely on family labour to provide domestic 
goods and services. 
We assume that the members of an agricultural household jointly choose the 
consumption of market goods, home-produced agricultural goods, domestic goods, 
and their respective time allocations between off-farm work, own-farm work, 
domestic work and leisure to maximize household welfare subject to the conventional 
time constraints and budget constraint. From the household’s perspective
7, the time 
allocation of a household member to each type of work can be derived as a function of 
wags or shadow wages of his/her own relative to that of other household members and 
unearned income. Holding constant unearned income, each member allocates more 
time towards the activity with the highest wage or shadow wage. 
  Due to labor market discrimination and social norms, the wage or shadow wage 
of each activity differs by gender and age. Since the demand for labour in the off-farm 
sector is constrained, especially for women and older people, wages for off-farm work 
are higher than shadow wages (productivity) of farm work, and off-farm wages are 
higher for men than women and higher for younger people. Due to the gender norms 
of domestic work assignment as captured by the female-inside/ male-outside 
dichotomy, the shadow wages of domestic work are higher for women and girls than 
that of men and boys.   
  Theoretically, labor migration affects the time allocations of the left-behind 
household members through changes in their shadow wages and unearned income. 
Given households’ high levels of labor self-sufficiency for farm work, an immediate  
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outcome of an adult household member’s out-migration is a rise of the shadow wage 
of the household members left behind for farm work. The increase in shadow wages 
of farm work has the usual price and income effects that work in opposite directions 
on time allocation; it induces more hours to be supplied to farm work through a price 
effect but reduces work time through an income effect. The out-migration of an adult 
household  member  is  also  expected  to  raise  the  shadow  wages  of  the  left-behind 
household  members  for  domestic  work  and  consequently,  increase  their  time  on 
domestic work. Unlike farm work and domestic work, out-migration of an individual 
household member has no effect on the wages for off-farm work. However, labor 
migration changes the shadow wages of farm work and domestic work relative to the 
wages of off-farm work, and the labor scarcity resulting from labor migration may 
push the former above the latter, inducing a reallocation of time from off-farm work 
to farm work and domestic work.   
  An increase in unearned income associated with remittances from the migrant 
affords the left-behind household members to spend less time on off-farm or farm 
work and more time on leisure. However, increased income may raise the demand for 
home-produced goods and services (for example, spending more time making the 
home cleaner and meals more tasty or reading stories to children), thereby increasing 
the time spent on domestic work and may increase time spent on self-employment 
activities (off-farm). 
  The net effect of migration on farm work is uncertain, depending on the relative 
strength of the price and the income effect of a change in shadow wage as well as the  
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effect of remittances. However, it is plausible to assume that the positive price effect 
dominates the negative income effect when households’ income levels are low and 
their desire to escape poverty is strong. Thus, for left-behind household members, we 
expect that, migration will: increase hours to farm work and domestic work. The 
effects of migration are expected to vary by gender. Given that off-farm wages are 
higher for men than women, and shadow wages of domestic work are higher for 
women than men, migration is expected to have a stronger positive effect on time 
spent on farm work and domestic work and a stronger negative effect on time on 
off-farm work for elderly women and girls than men and boys.                   
  In the remainder of the paper, we will use the discussion above to guide our 
empirical investigation of the impact of labour migration on time use patterns of the 
left-behind elderly people and children. For the elderly people (aged 51 years and 
above), we look at the impacts of household members’ out-migration on time spent on 
three types of activity: off-farm work, farm work and domestic work. For the children 
(aged between 7 and 14 years), we examine the effects of parents’ out-migration on 
two types of activity: farm work and domestic work. We evaluate the following 
hypotheses: (i) the migration of household members increases the time spent on farm 
work and domestic for the left-behind elderly and decreases their time on off-farm 
work; (ii) the migration of parents increases the time spent on farm work and 
domestic work for the left-behind children; (iii) the effects of out-migration are larger 




3. Empirical Methodology   
  We test the hypotheses concerning the impact of migration using an equation 
specified to analyze the determinants of the amount of time, Hjit, spent by an 
individual i on activity j, in period t. The equation takes into account the 
characteristics of individuals, households and villages, regional variation, and time 
effects that may affect the wages and shadow wages of individual i relative to other 
household members. The equation is specified below:                     
jit t p it it it it jit u V Z I M H + + + + + + + = h g b b b b b 4 3 2 1 0 ' ' '    (1)   
where:   
j = 1, 2 and 3, and refers to off-farm (wage employment and self-employment), farm, 
and domestic work, respectively, for the non-migrating elderly and the non-migrating 
children; 
i=1 and 2, and refers to non-migrating elderly and non-migrating children; 
M is the variable for migration, measured by number of household members who are 
away from home in search of employment elsewhere for the elderly equations and by 
number of parents who are away from home to seek employment elsewhere for the 
children equations;
8     
I is a vector of variables reflecting the characteristics of individuals, such as years of 
schooling and age;   
Z is a vector of variables that measure the characteristics of the household, such as 
access to land, farm equipment, unearned income, and composition of the household 
by gender and by age;      
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V is a vector of variables that measures the economic development characteristics of 
the village and includes the proportion of the labour force in agriculture, dummy 
variables for villages having electricity, paved road or childcare, and income per 
capita in log form;     
βk, k = 0, 1,2, 3 and 4 are unknown regression parameters; β1 is the parameter of 
primary interest, which measures the impact of migration through both changes in 
relative shadow wages and remittance;
9   
γp and ηt are, respectively, a vector of province-fixed effects and time effects; and   
u is an error term.   
  There are two main econometric issues concerning the determination of 
time-use equation (1). First, the dependent variable Hjit is censored at zero because a 
large number of individuals provide zero hours of work in some activity j. For 
instance, elderly women have a low participation rate (and hence provide zero hours) 
in off-farm work; elderly men have a low participation rate in domestic work; and the 
incidence of child labour in both farm work and domestic work is also fairly low. 
Second, the variable for migration is endogenous since intra-household time 
allocations may be determined simultaneously with migration decisions. To control 
for the simultaneous bias, we introduce an instrumental variable for household 
migration, which is defined as the proportion of the households with members that are 
away from home to seek employment elsewhere, excluding the household to which 
individual i belongs, in the village. We assume that the village-level migration 
variable is correlated with the migration variable at the household level but has no  
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direct effect on the time allocation, given that the migration effect and a host of 
individual, household and local market characteristics are taken into account. We 
estimate equation (1) using pooled cross-section and time series instrumental variable 
Tobit (IV-Tobit) techniques.
10  The standard errors of the estimates are corrected for 
heteroscedasticity and intra-household clustering.       
 
4.  Data   
  The dataset used in this study is derived from the China Health and Nutrition 
Survey (CHNS), which was carried out for the years 1989, 1991, 1993, 1997, 2000, 
2004, and 2006.
11  Each survey covers about 4,400 households and 16,000 individuals 
in both urban and rural areas from nine provinces: Heilongjiang, Liaoning, Shandong, 
Henan, Jiangsu, Hubei, Hunan, Guizhou, and Guangxi. The survey provides rich 
socioeconomic information on individuals, households, and communities in the 
sample. Our analysis focuses on individuals residing in rural villages for the available 
years from 1997 to 2006.
12  Omitting observations with missing information, we have 
a sample of 3,333 and 3,231 person/year observations, respectively, for women and 
men aged 51 years and older, and a sample of 1,579 and 1,742 person/year 
observations, respectively, for girls and boys aged between 7 and 14 years.
13   
  The dependent variables are analyzed as the number of hours per year allocated 
to off-farm and farm work and the number of hours per day for domestic work.
14 The 
types of tasks included in each activity are as follows: off-farm work includes time 
allocated to wage employment in local villages and self-employment activities such as  
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small handicraft and small commercial household businesses. Time allocated to wage 
and self-employment is aggregated into one category because the number of 
observations in self-employment is too small to permit analysis of self-employment as 
a separate activity. Farm work captures unpaid time spent on the family farm and 
includes activities such as crop production, gardening, livestock/poultry raising and 
fishing. Domestic work captures unpaid time allocated to work in one’s own 
household and includes time allocated to tasks such as grocery shopping, cooking, 
washing, cleaning and taking care of children aged 6 years or younger.     
  In terms of the explanatory variables, the two variables for household migration 
M – the variables of primary interest – and their instrumental variable are defined in the 
previous section. The variables at the individual level in I include variables to proxy for 
human capital such as years of schooling and age categories for the elderly equations 
and gender and age for the children equations.
15 The variables at the household level in 
Z include variables measuring the composition of household members by age and sex, 
land area per adult, capital assets used in farming and non-farming activities and 
unearned income.
16 The variables at the village level in V include variables measuring 
the characteristics of local markets for labour and services and infrastructure, 
associated with economic development – proportion of the village labour force 
primarily engaged in agriculture, village income per capita
17, and three dummy 
variables based on whether the village in which individual i resides has access to 
electricity, paved roads, and center-based childcare. The variables of income per capita, 
unearned income and capital assets are discounted by the consumer price index at the  
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provincial level with 1990 as the base year. The price index is obtained from China 
Statistical Yearbooks of various years. The descriptive statistics and precise definitions 
of the explanatory variables are presented in Appendix A.  
 
5.  Results  
5.1  Summary statistics and broad time allocation patterns 
  Summary statistics of migration for the period 1997 to 2006, based upon the 
CHNS data, are presented in Table 1. For the sample of elderly people, the proportion 
of individuals residing in households, with at least one member out migrating, rose 
from 20 percent to 37 percent, and the number of migrants per household (with 
migrants) increased from 1.48 to 1.84, between 1997 and 2006. With respect to the 
sample of children, the proportion of children having at least one parent out migrating 
doubled, from 5.5 to 11.1 percent during the sample period. Most out-migrating parents 
are fathers, although some children in the sample do have both parents migrating, since 
the average number of parents migrating per household is greater than one, throughout 
the period.  
  Time allocation patterns changed substantially between 1997 and 2006 (the 
table is not presented here but is available on request). For elderly women and men, 
the participation rate and the amount of time allocated to off-farm work increased 
dramatically, and their participation rates and amounts of time allocated to farm work 
declined. Children’s participation rates in both domestic and farm work increased.   
5.2  Migration and time allocation  
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  Summary statistics of work hours and participation rates, presented in Table 2, 
contrast the time allocation patterns of groups of individuals in households with at least 
one migrant, and households without a migrant. While elderly people and children are 
the focus of our analysis, we also present the time use of non-migrating married women 
aged between 20 and 50 years (non-elderly women) to depict a broad picture of the time 
allocation patterns of the left-behind rural residents. Married, non-elderly women 
whose husbands are migrating spend more time on off-farm and farm work and less 
time than their counterparts whose husbands have not migrated. However, the 
differences are small, amounting to, on average, 28 and 16 hours per year for off-farm 
and farm work and -0.23 hour per day for domestic work; and only the differences in 
off-farm and farm work are statistically significant.  
  For the elderly, the differences in time allocation patterns of those in households 
with and without migrants are striking, particularly compared to the differences for 
non-elderly, married women, the population group previously examined. Elderly men 
and women in households with at least one migrant provide substantially more hours to 
all three work categories, compared to elderly in households with no migrants. 
Quantitatively, elderly men from households with migrants worked 180 and 114 more 
hours per year, respectively, on off-farm and farm work and 0.16 more hours per day on 
domestic work, than did their counterparts from households with no migrants. For 
elderly women, the differences in hours worked between the two types of households 
are even larger, with a gap of 190 and 200 hours per year, respectively, for off-farm and 
farm work and 0.26 hours per day for domestic work.   
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  Turning to children, there is no statistically significant difference in the amount 
of time allocated to either farm or domestic work for boys who have at least one 
migrating parent and boys whose parents are not migrating. In contrast, for girls, being 
in a household with at least one migrating parent means that they provide, on average, 
16 more days per year to farm work and 0.15 hours per day to domestic work, and the 
differences in both activities are statistically significant.  
  The comparisons of time use of individuals in households with and without 
migrants indicate that there is a positive association between migration and the rise of 
work time in all three activities for the left-behind married, non-elderly women, elderly 
people of both sexes, and girls. Further, the increase in work time is particularly large 
for elderly women, suggesting that loss of household labour through migration has been 
compensated for primarily by elderly women.  
  Turning now to the multivariate analysis, estimating equation (1) permits an 
examination of the impacts of migration on time use, controlling for other factors, as 
described in the previous section. The results concerning the impact of migration on 
time allocated to off-farm, farm, and domestic work for the elderly are presented in 
Table 3; the results on the impact of migration on time allocated to farm and domestic 
work for children are presented in Table 4. We compute the marginal effects of 
migration on (i) the amount of time allocated to each category of work for individuals 
who participate in that category, (ii) the amount of time allocated to each category of 
work for the whole sample, and (iii) the probability of participating. We present only 
the IV-Tobit estimates in Tables 3 and 4 because the Hausman test statistics indicate,  
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except for the off-farm equations for the elderly people, that the migration variable at 
the household level is endogenous for all equations and thus the (non-IV) Tobit 
estimates are inconsistent.   
  Starting with an examination of the migration effects on the time use of the 
elderly in off-farm work, the estimates show that migration has a negative effect on 
work hours and on the probability of participation for both women and men, but the 
effects are statistically insignificant. In contrast, the estimates for farm work indicate 
that migration increases the amount of time allocated to farm work for both women and 
men and the migration effects are significant at the 1 percent level for women and 10 
percent level for men. Quantitatively, the migration of a household member increases 
the time spent on farm work by 197 hours a year for all elderly women in the sample 
and by 138 hours a year for those who already participate in farm production, and 
increases the probability of an elderly woman’s participation in farm work by 12 
percent; the respective estimates for elderly men are 105 hours per year, 74 hours per 
year, and 6 percent. Clearly, migration has shifted more farm work to elderly women 
than elderly men, because elderly men have more off-farm employment opportunities 
in local labour markets than elderly women, as Table 2 indicates.
18   
  Migration of household members also increases the time use of the elderly to 
domestic work. The estimates show that the migration of one household member 
increases the time spent on domestic work by 0.502 hour per day for all the elderly 
women in the sample and by 0.377 hour per day for those who already participate in 
domestic work, and increases the probability of participation by 7 percent; and the  
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respective estimates for the elderly men are 0.154 hour per day, 0.118 hour per day and 
7.5 percent. Thus, as was found with respect to farm work, migration of a household 
member increases the amount of time allocated to domestic work to a greater extent for 
elderly women, than for elderly men.   
  We turn now to the multivariate analysis of the impact of migration on the time 
use of children and the results are presented in Table 4. Since the participation rate for 
children in farm work is low, the regression for the determinants of hours allocated to 
farm work is estimated for boys and girls together. The migration of one household 
member does increase the hours allocated to farm work by children. Notice that for 
children already participating in farm work, the number of hours increases by only 4 
hours per year but for children not previously participating, the number of hours 
increases by 114 hours per year and the participation rate increases by 2.1 percent. For 
girls, compared to boys, however, notice that the participation rate increases by a 
dramatic 35.4 percent. All three variables capturing the migration impact on time use of 
children are statistically significant at the 1 percent level.  
  The impacts of migration on time allocated by girls and boys to domestic work 
are larger than impacts for elderly women and men. As shown in Table 4, the 
migration of one parent increases the time allocated by girls to domestic work by 
0.751 hours per day and for boys, by 0.177 hours per day; these impacts compare to 
0.502 and 0.154 hours/day for elderly women and men, as discussed above. The 
unconditional effects are even larger and are estimated to be 0.735 hours per day for 
girls and 0.239 hours per day for boys. Migration increases the participation rate by  
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54 percent for girls and 27 percent for boys. These three results are statistically 
significant. The results are also empirically large, relative to the impacts on the elderly, 
as noted above, and also in terms of the impact over the year.   
  The estimates for household composition variables also reveal a striking labor 
substitution between grand-mothers and grand-daughters. The estimate in Table 3 
shows that an increase in the number of girls aged 7 to 14 significantly reduces 
elderly women’s domestic time (by 0.284 hour a day), whereas the estimates in Table 
4 indicate that an increase in the number of women in the age groups of 51 to 69 and 
70 and above decreases girls’ domestic time by 0.163 and 0.142 per day, respectively, 
and both effects are statistically significant.   
 
5.  Conclusion 
  The main finding of this study is that migration of a household member 
substantially increases the amount of work undertaken by elderly people and children 
left-behind in rural areas. Based upon the multivariate analysis, we found that: (i) the 
migration of household members increases the time spent on farm work and domestic 
work for the left-behind elderly and has no significant effect on their time on off-farm 
work; (ii) the migration of parents increases the time spent on farm work and 
domestic work for the left-behind children. Importantly, migration has striking gender 
differentiated impacts with the increase in work time being greater for elderly women 
and girls than elderly men and boys.   
  These empirical findings support hypotheses that migration modifies the  
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household division of labour along gender and generational lines. The increased time 
and participation of elderly women in farm work, both in absolute terms and relative 
to men, is indicative of a changing gendered division of labour consistent with a shift 
in the boundary of inside work. However, migration is not associated with an increase 
in time allocated to by elderly women to the off-farm sector. In addition, while there 
is evidence of increased hours allocated by elderly women to farm work, further 
research is required on whether this increased time is associated with greater control 
over farming decisions and control within the household. There is also evidence of a 
change in the intergenerational division of labour given the finding that migration of a 
household member leads to an increase in the hours allocated by the elderly, and 
particularly, elderly women, to domestic work. With respect to children, the finding 
that migration of a parent increases the domestic work of girls more than boys 
reinforces a traditional gendered division of labour. 
  These time allocation results complement other studies of the impact of 
migration on the well-being of left-behind population, which have examined 
well-being in terms of indicators such as depression among the elderly and 
educational performance among children. The increased work of elderly women and 
girls in households with one or more migrant is particularly notable and further 
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Table 1:    Summary statistics of migration for the sample villages, 1997 to 2006
1 
Elderly people  Children  Year 
Households 
with at least 
one member 
migrating 







































































Notes:   
1. Figures in parentheses are standard deviations.   
 
Source:    All tables are based on CHNS.   
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  Table 2:    Summary statistics of time use, by migration status
1, gender, and age     
Households with migrants
2  Households without migrants     
Hours
3  Participation (%)  Hours  Participation (%) 
Married women aged 20-50 years (no. obs. = 5,055) 




























Elderly men aged 51 and above (no. obs. = 3,231) 






























Elderly women aged 51 and above (no. obs. = 3,333) 






























Boys aged 7-14 years (no. obs. = 1,741) 




















Girls aged 7-14 years (no. obs. = 1,579) 




















Notes: 1. The migration variable is measured by whether the husband is migrating for 
married,  non-elderly  women,  whether  the  household  has  at  least  one  member 
out-migrating for the elderly, and whether at least one parent is out migrating for 
children.   
2. ***, ** and * denote, respectively, statistical significance at the 1%, 5% and 10% 
level  for  the  difference  in  the  amount  of  time  spent  on  a  given  activity  between 
individuals having household members migrating and individuals with no migrating 
household members.   
3. Farm work and off-farm work hours measured in hours/year; domestic work hours 
measured in hours/day. 
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Table 3 Marginal effects of migration on time allocation for women and men aged 51 
years and over (IV tobit estimates) 






  Women  Men  Women  Men  Women  Men 
Number of family members out migrating 
Unconditional 

















Conditional   

















Probability of   

















Covariates   
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First-stage migration and IV correlation test 














Hausman test   
χ














Test for zero slopes   
χ














No. obs.  3333  3231  3333  3231  3333  3231 
Notes: Conditional effects are marginal effects for the participants and unconditional effects 
are  for  the  whole  sample.  Standard  errors  presented  in  parentheses  are  robust  to 
heteroscedasticity and intra-household clustering. ***, **, and * denote significance levels of 
1%, 5% and 10%, respectively. Each regression also includes the intercept, province dummies, 
and dummy variables for villages having pave road and having childcare. The village dummy 
variables that are statistically insignificant are omitted to streamline the presentation.    
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Table 4:    Marginal effects of parent out-migration on farm and domestic hours 
for children aged between 7 and 14 years   




  Girls and boys combined  Girls  Boys 
  IV-Tobit  IV-Tobit  IV-Tobit 


































Covariates   
Girl  0.354 
(0.166)
 **  ----  ---- 

































































































Men 51-69  -0.077  -0.039  -0.012  
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(0.202)  (0.06)  (0.020) 































































Hausman test   
χ








Test for zero slope   
Test score     
P value 
178.0 





No. obs.  3321  1579  1742 
Notes: Tobit and IV-Tobit estimates are presented. Conditional effects are marginal effects for 
the participants and unconditional effects are for the whole sample. Standard errors presented 
in parentheses are robust to heteroscedasticity and intra-household clustering. ***, **, and * 
denote significance levels of 1%, 5% and 10%, respectively. Each regression also includes the 
intercept, province dummies, and village-level variables such as proportion of agricultural 
labour  force,  per  capita  income  in  log  form,  and  dummy  variables  for  villages  having 
electricity and paved road. The village-level variables that are statistically insignificant are 
omitted to streamline the presentation.          
34 
 
Appendix A: Descriptive statistics of explanatory variables involved in regressions     
Variable  Aged  7–14  years  Aged 51 years and over   
  Boys  Girls  Women  Men 
No. parents migrating  0.093 
(0.326) 
0.092 
(0.327)  ----  ---- 
No. HH members migrating   





Age (years)    10.704 
(2.269) 
10.814 
(2.273)  ---  --- 
Age 51-60 years 





Age 60-70 years 





Age 70 over years 




















Farm and commercial 





























































































Men 51-69  0.131  0.133  0.057  0.161  
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(0.342)  (0.343)  (0.232)  (0.368) 

































Share of agricultural labour 











































Notes:  *Fifteen  mus  are  equal  to  one  hectare.  **Non-earned  income  includes  subsidies  a 
household received for having only one child and gas, fuel, coal and electricity, rental payments 
for household assets, payments by boarders and lodgers, money received from poverty, welfare 






                                                        
1  Migration has accompanied ongoing structural change in the rural economy 
represented by the decline in relative employment in the farm sector from 60 to 40 
percent between 1991 and 2006 (UNDP 2008: 19), a shift from collective farming to 
household user rights to land (Judd 2007), a movement away from the cultivation of 
grain to commercial crops and animal husbandry (Jacka 1997) and a rise in off-farm 
employment in the township and village enterprises (Meng 1998; Dong 1998) and 
self-employment opportunities (Mohapatra et al 2007; Zhang et al 2004).   
2  Children are typically defined as people less than 15 years of age for the reason that 
it is illegal to hire people younger than 16 years of age and there are nine years of 
compulsory education in China. The elderly population has been defined in several 
studies as people above the age of 50 years (Davis-Friedmann 1993, as cited in Pang 
et al 2004). 
3  http://www.dol.gov/ilab/media/reports/iclp/sweat/china.htm 
4  http://www.china-labour.org.hk/en/node/100491 
5  In addition to the split household, Fang and Wang (2008) describe two less frequent 
household divisions, namely, an “outside-outside” household division in which both 
parents migrate and a second generation migration household in which parents return 
to the village and children migrate. 
6  The agricultural labour market is “thin” because labour usage is highly 
synchronized across households due to the seasonality of agricultural production, 
supervision costs for hired farm labourers are high, the majority of Chinese 
households have some access to land, and landholding size is homogenous compared 
to other parts of the world. Further, institutional features of China’s land tenure 
system make households hesitant to use hired labourers (or lease land out) due to the 
concern that it may hinder their claims to future land user rights.   
7  For the sake of simplicity, we use an unitary model to develop a conceptual 
framework for our analysis. We recognize that while labour may be allocated to 
maximize household welfare, individual household members do not necessarily have 
equal work burdens nor equal shares of the income, goods and services generated by 
household labour. Further, household members’ influence over their own time use will 
vary, and children, in particular, may have little control over the use of their time.   
8  Since the incidence of out-migration of mothers is too low to include as a separate 
category in the regressions, we only include an aggregate measure for mothers and/or 
fathers’ out-migration. We recognize that the impacts on the time allocation of 
children may differ depending on which parent is migrating and whether both parents 
simultaneously migrate, unfortunately, we cannot address this issue with the data.         
9  Data on remittances of family members are unavailable.   
10  We choose a pooled cross-section and time series technique instead of a panel 
model due to the technical difficulty of jointly tackling simultaneous bias and 
censored variable bias in the panel model. A fixed-effects panel analysis is 
particularly difficult for the children’s equations; the large time lags between two 
cross-sections in the CHNS (3 to four years) and the age limitation substantially  
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reduce the number of children that have more than one time-series observations in the 
sample.           
11  The CHNS is implemented jointly by the Carolina Population Center at the 
University of North Carolina at Chapel Hill and the National Institute of Nutrition and 
Food Safety at the Chinese Center for Disease Control and Prevention.   
12  We use the data from 1997 to 2006 instead of all cross-sections of observations 
because information on migration at the household level is available only from 1997 
onwards. 
13  The household numbers are an average of the four cross-sections. Due to 
population aging, the number of households having children aged between 7 and 14 
years in the sample fell from 761 in 1997 to 410 in 2006, whereas the number of 
households with people aged 51 years and older increased from 785 in 1997 to 1,310 
in 2006.       
14  The time use data are collected from each household by an interviewer. Time 
allocated to off-farm and farm work is derived from the following question: with 
reference to an activity, how many hours did you work in a day, on average? Time 
allocated to domestic work is derived from questions on various domestic activities of 
the following form: how many minutes did you spend on this activity in a day? 
Annual amounts of time are generated using information on the number days per 
week, weeks per months, and months per year. Seasonality cannot directly be taken 
into account using this method.   
15  We do not control years of schooling for children because this variable is 
endogenous and we do not have an adequate instrument for this variable. We also do 
not control for parents’ education levels due to the unavailability of such information 
for migrating parents. The omission of children’s schooling and parents’ education 
can lead to an underestimate of the pure effect of labour migration, given that: the 
probability of migration increases with an individual’s education; parents’ labour 
migration may afford their children more education; and a child’s time spent on farm 
and domestic work is negatively correlated with his/her years of schooling. In this 
regards, the estimates of migration effects on children obtained by the present study 
only provide a lower bound of the true effect.         
16  Unearned income includes subsidies a household received for having only one 
child, as well as subsidies for gas, fuel, coal and electricity, rental payments for 
household assets, payments by boarders and lodgers, money received from poverty, 
welfare funds and cash income received from other relatives. The variable does not 
include remittances from family members.   
17  We also included average monthly wages for males and females in the regressions 
(although the results are not presented in this paper) and found none of the wage 
variables statistically significant. Thus, the wage variables are omitted to streamline 
the presentation.   
18 We also tested the gender differences in migration effects on off-farm, farm and 
domestic work using an interactive gender dummy variable for a pooled female and 
male sample and found the gender differences to be statistically significant except for 
off-farm work regression, consistent with results presented here.          
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